Relationship between poly(ADP-ribose) polymerase activity and DNA synthesis in cultured hepatocytes.
Previous studies have demonstrated that an increase in poly(ADP-ribose) polymerase activity could be closely related to DNA replication during liver regeneration and to DNA repair synthesis in different experimental systems. This relationship was further investigated by studying the time course of endogenous and total poly(ADP-ribose) polymerase activity in cultured rat hepatocytes stimulated by epidermal growth factor. This mitogen has been shown to stimulate DNA synthesis in liver cells both in vivo and in vitro. A 6-fold increase in endogenous activity was observed early after epidermal growth factor addition, just before DNA synthesis. A subsequent 4-fold increment in total enzyme activity, concomitant with DNA synthesis, was detected. Orotic acid, which has recently shown mitoinhibitory effect, abolished the epidermal-growth-factor-induced increase in endogenous and total poly(ADP-ribose) polymerase activity, as well as DNA synthesis. On the contrary, 3-aminobenzamide inhibitor of poly(ADP-ribose) polymerase completely suppressed the endogenous activity but only partially modified the increase in total catalytic level and the overall pattern of thymidine incorporation. Taken together, these data indicate that, in cultured hepatocytes, the induction of DNA synthesis is supported by an increased poly(ADP-ribose) polymerase activity.